Targeted identification of a unique glycan epitope of Schistosoma mansoni egg antigens using a diagnostic antibody.
The eggs of Schistosoma mansoni express a plethora of glycoconjugate antigens. A specific subset of these antigens can be detected in the serum or urine of infected individuals by a diagnostic sandwich ELISA using the anti-carbohydrate monoclonal antibody (mAb) 114-4D12-A [Nourel Din MS, Nibbeling R, Rotmans JP, Polderman AM, Krijger FW, Deelder AM. Quantitative determination of circulating soluble egg antigen in urine and serum of Schistosoma mansoni-infected individuals using a combined two-site enzyme-linked immunosorbent assay. Am J Trop Med Hyg 1994;50:585-94]. We used affinity chromatography to isolate the 114-4D12-binding glycoprotein subset from soluble egg antigens (SEA) of S. mansoni. SEA and the isolated SEA-subset (SEA-4D12) were subjected to reductive beta-elimination and hydrazinolysis to release intact glycans and glycan fragments, respectively, from the protein backbones. The released glycans were characterised by matrix-assisted laser-desorption-ionisation time-of-flight (MALDI-TOF) mass spectrometry (MS), liquid-chromatography (LC)-MS and gas chromatography (GC)-MS linkage analysis. Glycans released by reductive beta-elimination from SEA-4D12 were larger and more heavily fucosylated than glycans released from SEA. Most SEA-4D12 glycans contained a branched O-glycan core structure carrying up to 4 N-acetylhexosamines per chain which were substituted with maximum 12 fucose residues. Hydrazinolysis of SEA-4D12 resulted in the release of fucosylated antenna fragments. After 2-aminobenzamide (2AB)-labelling these fragments were subjected to 114-4D12-affinity purification. Normal phase (NP)-LC analysis of the flow-through and retained fractions indicated that the Fucalpha1-2Fucalpha1-3GalNAcbeta1-4(Fucalpha1-2Fucalpha1-3)GlcNAcbeta1- element forms the epitope of mAb 114-4D12. Most O-glycans from SEA-4D12 contain this structural element. Epitope-bearing N-glycans have not been found. In terms of abundance in total SEA, only a minority of all glycans possesses the epitope. This multifucosylated motif has so far only been found in schistosomes, providing a structural basis for the high specificity of the diagnostic antibody.